Priming Wharton's jelly-derived mesenchymal stromal/stem cells with ROCK inhibitor improves recovery in an intracerebral hemorrhage model.
Mesenchymal stromal/stem cells (MSCs) have the potential to differentiate into neuron-like cells under specific conditions and to secrete paracrine factors for neuroprotection and regeneration. Previously, Rho-kinase inhibitors have been reported to potentiate differentiation of rodent bone marrow MSCs into neuron-like cells induced by CoCl2 (HIF-1α activation-mimicking agent). Here, a strategy of priming MSCs with fasudil, a Rho-kinase inhibitor, was investigated using Wharton's jelly-derived MSCs (WJ-MSCs) to improve recovery in a rat model of intracranial hemorrhage (ICH). In vitro culture of WJ-MSCs by co-treatment with fasudil (30 μM) and CoCl2 provoked morphological changes of WJ-MSCs into neuron-like cells and increased the expression of neuronal markers. Assessment of the secretion profiles showed that fasudil (30 μM) specifically increased glial cell line-derived neurotrophic factor (GDNF) among the secreted proteins at the transcription and secretion levels. For in vivo experiments, WJ-MSCs primed with fasudil (10 μM, exposure for 6 h) were transplanted into ICH rats with HIF-1α upregulation 1 week after injury, and neurological function was assessed via rotarod and limb placement tests for 7 weeks after transplantation. The group with WJ-MSCs primed with fasudil showed improved functional performance compared with the non-primed group. Accordingly, the primed group showed stronger expression of GDNF and higher levels of microtubule-associated protein 2 and neurofilament-H positive-grafted cells in the ICH lesion 3 weeks after transplantation compared with the non-primed group. Therefore, this work suggests that priming WJ-MSCs with fasudil is a possible application for enhanced cell therapy in stroke, with additional beneficial effect of up-regulation of GDNF.